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This note is a re-issue and update of TN ¥212 which
described the maximum limiting horizontal and vertical apertures
in the AGS. In TN #212 these apertures were determined with
respect to a reference called the Beam Program Coordinate Axis.
Since the issue of TN #212 E. Bleser, in TN #217, recommended the
usa of the Optimum Central Orbit (0OCO) system in establishing the
coordinates of all the ring devices. This note will define the
various axes used in the AGS straight sections, and will
determine the maximum limiting horizontal apertures with respect
to the OCO axis for AGS devices. New horizontal and vertical
maximum limiting apertures will be determined for the Al0 Tune
Mater (which has been modified), the IPM (which has been modified
and moved), the E15 jump target,the C5 jump target, the F15 Current
Transformer, the VHF cCavity, and the Booster Injection components
(the L20 injection septum,AS kicker and new vacuum chambers at
Al,A2, and A3).

Defining the various axes

There are three main axes that comprise three distinct
coordinate systems in the AGS straight sections. These three
axes,the Bocket line,the Baam Program Coordinate linme and the
Optimium Central Orbit (0CO) line are described by E. Bleser in
TH #215,and 217. These descriptions will be reiterated here and
rafaerances provided depicting the different axes in a typical 5
foot straight section. Two additional lines within a straight
section will be described, the Layout line and the Line Jeining
Vacuum Chamber Centerlines.

In order to define the axes in a straight section, it is
first necessary to define the centerline of magnetic aparture and
the associated magnet centerline. Consider a cross-section of an
AGS magnet taken in the vertical plane perpendicular to the long
axis of the magnet (see figure 1 a or b). The centerline of
magnetic apertura is a vertical line in this cross-section
displaced a spacified distance from an edga of tha magnet iron.
For a horizontally focussing magnet, the centerline of magnatic
aparture is specified to be 5.25" from the inner edge (closest to
the Ring center) of the magnet iron (see figure la). For a
horizontally defocussing magnet, the specified distance is 7.25"
from the inner edge of the magnet iron (see figure 1b). Note that
the centerline of magnetic aperture is not at the physical center
of the magnet pole tips (which is 6.25 " from either edge of a

pole tip).

If this magnet cross-section is moved along the long magnet
axis, the centerline of magnetic aperture will sweep out a
vertical plane. The intersection of this vertical plane with the
top surface of the magnet defines a horizontal line called the
magnet centerline (see figure lc). The magnet centerline is the
starting point for the definitions given below. As an aside it
is noted that in a main magnet the vacuum chamber is aligned such
that the sesam line of the chamber, which usually divides the
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chamber into two symmetric halves, lies in the plane defined by
the centerline of magnetic aperture and the magnet centerline
(see figure 1).

The Bockat Axia uses as reference points sockets located on
top of each magnet, 3 " from either end of the magnet iron, along
the magnet centerline (see figure 2). The socket axis of a
straight section is the line joining the downstream socket of one
magnet with the upstream socket of the next. This axis is used by
surveyors to locate devices in straight sections.

The Beam Program Coordinate Axis uses as reference points
the intersection of the magnet centerline with the edge of the
magnet iron (see figure 2 ). The Beam Program Coordinate axis is
the line connecting the points where the magnet centerlines of
two successive magnets intersect the ends of the magnet iron.
This axis is used in computer modelling programs.

The OCO axis is the axis along which an orbit at an
appropriate momentum symmetrically traverses the main ring magnet
vacuum chambers and makes optimal use of that aperture (see
figure 3). This orbit has the characteristic that off-momentum
orbits are symmetrically displaced from it. The OCO is the only
axis here described along which an actual physical beanm
trajectory can occur and is displaced toward the center of the
ring with respect to the other axes (see figure 2). The 0CO was
the subject of TN #217 and is also referred to as the Theoretical
Beam Center axis or RO.

In addition to the three main axes above,figure 2 shows the
Layout axis, which uses as rafarence points the intersection of
the magnet centerline with the edge of the magnet fringe field.
The magnet fringe field is defined to be along the magnet
centerline at 2" from the end of the magnet iron. The Layout axis
is the line connecting the points where the magnet centerlines of
two successive magnets intersect the edges of the magnet fringe
field. This axis was used to layout the AGS main magnets. In fig.
4, an additional line is shown and described as the Line Joining
Vacuum Chamber Centarlines. This line uses as reference points
the locations of the vacuum flanges where the main ring magnet
vacuum chambar meets the straight section vacuum chambar. It is
the line connecting these two points in a straight section.

Figure 4 shows the relative displacements of tha Socket ,

Beam Program, OCO axes (and others) in a five foot straight
section. All five foot straight sections are identical with respect
to the relative locations of these axis within them. These various
axes have different displacements in ten foot and two foot straight
sections. This note is mainly concerned with the displacement
between the Beam Program Coordinate (BPC) axis and the OCO axis in
a given straight section. Table 1 gives the displacements for the
different straight sections. These values for the displacements
between the BPC axis and the OCO axis were established in ref. 4
(TH #217) and are taken from table AZ of that note.
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Effective and Limiting Apertures in the AGS

The physical aperture introduced by a device in a straight
section can be considered with respect to different axes. TN # 212
used the convention shown below on the left. The direction in which
the beam is travelling is into the paper. The direction to the
ceniter of the AGS is to the left of the page. The 0CO is thought teo
be a desirable reference axis since it represents the path of an
ideal beam orbit and thus this note uses the different convention
shown below on the right to determine the inner and outer
dimensions of the physical apertures.

— BEAM PROGRAM CODRDINATE LimE ?— BEAM PROGRAM COORDIMATE LIML
LTS ! | B
BEAM : ! BEAM
5 pa ] =
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OFTHM CIMTRAL ORBIT LikE

convention used in TH #F212 convantion used hare

The values for the displacementis between the BPC axis and the
OCO axis used to calculate new aperture data are taken from Table
1 of this note in most cases (see section on Errors and Uncertainty
for noted exceptions).

Aside from coordinate system, when considering apertures in
a synchrotron the beam size and its variation is important. In
particular,for the AGS, the relative beam size is described by
the Courant-Snyder Amplitude, or B, function (shown in figure 5).
The beam size at any point along its trajectory is proportional
to the value of 87 at that point. In considering apertures,
then, it can be useful to define a quantity that is the physical
aperture normalized to the size of the beam (or equivalently to
the value of B'® at the location of the aperture). This gquantity
can be defined so that the physical aperture, A, is normalized to
8" in such a way that at a B_, (where beam size will be
maximum) the guantity is egqual to the physical aperture. If this

quantity is called A, then:
ron B

where B and B8, are taken from E.D. Courant’s Internal
Report EDC-28, "Precision Computation of AGS Orbit Parameters”
(see also figure 5 ).
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In TN #2122 this quantity, A,, is referred to as "the maximum
limiting aperture as seen by the beam™ but here will be called
the effective aperture. The notation is retained with the "L"
subscript here signifying that this guantity takes on a
particular value of interest when it denotes the limiting
aperture in the AG5. The term limiting aperture as used here
is not the same as the term maximum limiting aperture used in TN
£#212. The term maximum limiting aperture, as used in TN #212,
refers to the minimum effective aperture introduced by a particular
device. The limiting aperture is the physical aperture whose
normalized (or effective) aperture is the minimum value of A, for
all devices considered. There 15 a limiting aperture in the
horizontal and the vertical plane. It is the physical aperture that
will, when encountered by a beam of sufficient size following the
OC0O trajectory, constrict the beam first - before any other
aperture. If the beam always stayed on the O0CO, then a complete
discussion of limiting apertures would consist of determining the
limiting (horizontal and vertical) apertures and listing where they
occur around the ring (which could be one location or many,
depending upen whether one device or a set of devices is producing
the given limiting apertura).

Of course the beam does deviate from the OCO and this
reality complicates the situation sufficiently to require a table
of all apertures. Furthermore, this deviation changes during the
acceleration cycle making the limiting aperture time dependent.
Magnet errors, harmonic correction of these, and low fiald bumps
move the orbit off of the 0CO early; bumps and radial shifts have
the same effect late in the acceleration cycle.

The beam itself shrinks during acceleration due to adiabatic
damping of the betatron oscillation amplitude. By the end of the
acceleration cycle, the beam can shrink in size (at high
intensity) by up to B84%. This fact tends to reduce concerns about
aperture once injection and capture are accomplished unless the
orbit is moved significantly from the OCO, which happens if a
radial shift is applied (e.g. before transition or extraction)
and/or if an orbit bump is applied (e.g. the 3/2 A bumps). Note
that most of these orbit distortions are in the horizontal plane.
For these cases, an inspection of the effective apertures off of
the OCO is necessary.

Nevertheless, it is very useful toc have a listing of the "on
oCco"® (perfect orbit, perfect survey, no bumps) limiting
apertures, which is the purpose of this note. It is desireable
not to produce a physical aperture in the AGS whose effective
aperture, A,, is less than the value of the present "on 0CO"
limiting aperture (i.e. the present minimum value of A, as
calculated here) .

When considering these "on 0CO" effective apertures it is
important to note the proximity in value of the different
affective apertures. For example, Drawing # 2 shows the vertical



effective apertures less than 2.50 " , with the E20 D/S aperture
shown as thae vertical limiting aperture. Within 20 mils there are
the (A-L) ferrite guad apertures. The error in determining A,
{introduced by possible errors in the physical size of the
aperture or positioning of the device as well as uncertainty in 8
-=-gea later section on errors) could well lead to a # 20 mil
error in the value of either the E20 or farrite quad effective
apertures, and the absclute determination of the limiting
aperture is subject to these errors.

Values of B

As noted above, EDC-28 provides values of B at the entrance
to a magnet (at the beginning edge of the fringe field --see figure
2), the end of a magnet (at the edge of the fringe field), and the
center of a straight section. Since the release of TH #F212 E.
Auerbach, in TN #2597, has compiled MAD generated values of B. These
values of B were calculated for different AGS energies (see figure
6). As seen from figure &, the value of B varies with energy and
for a given five-foot straight section can be from 0.5 - 1.5 %
higher than the minimum value of B in that straight section for an
energy range of 15-29 Gev/c. In addition, the machine lattice
itself and thus the B-function may be intentionally distorted at
different times during the acceleration cycle (e.g. during
transition using the gamma - transition jump scheme).

The EDC-28 values of 8 will be used in this note to maintain
consistency with TH #212. Here, as in TN #212, the B-function is
asgumeéd to be linear in a straight section. The physical aperture
and tha location of a device in a straight section is determined
from the survey data. Using the linear estimation the value of B at
that location is determined. For devices that run along a
significant portion of a straight section (such as the L20
injection septum) the values of B at the upstream and downstreanm
ends of the device are used to obtain values of A, at each end of
the device, since B varies significantly across a 10 foot straight
section.

Tn # 212 determined the effective apertures, A;, according to
the convention shown below left, while this note determines the
effective apertures, A,, according to the following different
convention shown below right:

— BEAM PEOGRAM CODRDINATE LINC — BEAM PROGRAM COORDIMATE LINC
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Uncertainty and Errors in A,

The equation for A; is

"“'L."! HT-I

where A, again, is determined from the chamber size and chamber
placement (with respect to R0O) given on the survey drawings. It
follows, using a standard deviation approach, that the dependence
of the uncertainty in A, on A (the physical aperture), 8__ and 8 is

S {1 g 228y

An error in B_, will not affect the relative scaling when
comparing different values of A;. Roughly equal errors in &§A; /A
of about 1% would result from a 1/32" error in an aperture, A,
with a value of 2.9 inches (inner or outer dimension) and a .1 m
error in B (due to an error in determining the exact location of
the aperture in a device, and thus the value of B at the aperture,
due to using the linear estimation for f, or due to taking into
account the varjiation of B with energy).

This uncertainty is going to vary depending on many
parameters. For example, the main magnet vacuum chambers will
have a large uncertainty for the following reasons:

1. When thay are positioned into place there is a
likelihood (from PUE measurements) of as much as 1/8
of an inch uncertainty in their position.

2. They are measured while at atmospheric pressure. How

much this changes while they are under vacuum is
unknown.

3. The thickness of the walls of the chambers may vary
considerably.

Therefore, for the vacuum chambers, this uncertainty could
be on the order of 5%. On the other hand, many devices are

surveyed in very precisely and constructed very precisely, and
the uncertainty will then be less.

The extraction equipment (E5, HS, F5, F10, and H10) has been
taken to be positioned in the normal operating position according
to the blueprints. This is not the actual normal operating
position. A valuable reference for finding the actual positions



are the STORE data books in the Main Control Room.

All the device drawings show the minimum effective
apertures, A;, at the postion in the ring where the device is
located. Exceptions are the drawings of the vacuum chambers. The
drawing for a typical wvacuum chamber (Drawing #50) shows the
minimum effective apertures for the horizontal and vertical
apertures, which do not lie in the same place in the ring. The
drawings for Al, A2, and A} vacuum chambers (Drawing #'s 7-9) show
apertures that were determined as described in Appendix A.

The original aperture drawings for certain devices in ten foot
straight sections (G10, I10, E20, F10, and H10) show the
displacement between the BPC and the OCO to be .135 ". The value of
.135 " appears as the separation between the BPC and the 0CO on
many AGS survey and device drawings, rather than the value of ,131"
established in ref. 4 of this note. Thus the value of .135 " was
used to translate the aperture data from the BPC to the 0OC0 in
these cases.

Other devices may not be positioned as shown. This depends
on how they were placed initially and then may have changed. An
example is the E20 beam catcher which is a moveable davice and
whose vertical and horizontal apertures are changed when it is
moved.

Tables and Drawings

Table 2 shows nev values of A; (for inner and outer
dimensions) calculated with respect to the 0CO for all of the
horizontal apertures given. Table 3 shows values of A, in the
vertical plane, unchanged from TN #212. At the end of tables 2 & 1
are the values of A; (calculated with respect to the 0CO in the
horizontal plana) for certain new or modified devices.

A Table of Contents has been added listing the drawings of the
apertures by number. Drawings of apertures (beginning with Drawing
#5) have been ordered to reflect as much as possible the order in
which the particle beam would first encounter an aperture in the
AGS. Drawings made to reflect data for the new or modified devices
listed at the end of tables 2 & 3 are indicated in the Table of
Contents. Drawings of the RF Cavity Upstream and Downstream Flange
Apertures have been corrected to illustrate that they are centered
on the OCO ( RO ) and not the centerline of the vacuum chamber. All
other drawings attatched to this note were carried over unchanged
from TH F212.

I (P.C.) would like to acknowledge the contribution of Paul
Montanez, a summer student who initiated work on many of the new
drawings.
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AFPENDIX A HMotes on Al, A2 Al Vacuum Chambers

Effective apertures relative to RO were determined for the new
Al, A2, A} wvacuum chambers. Because the vacuum chambers ara not
located in straight sections, the values of Ay for these chambars
are subject to particular sources of uncertainty arising from the
behavior of RO and the g-function in regions that are not straight
sections (i.e. regions within the main magnets). As figure 3
suggests, the OCO axis (R0O) is curved within the vacuum chamber in
the main magnet region. Also, as figure 3 and 4 show, the vacuum
chamber is deflected a certain angle from the straight section at
the connecting flange. Thus RO within the vacuum chamber, in the
region between the connecting flange and the face of the magnet, is
not parallel to the edge of the vacuum chamber defining the
aperture. These two realities lead to uncertainty in determining
any absolute value for A, the physical apartura of tha vacuum
chamber relative to RO.

In addition , § in the main magnet region (and thus within the
vacuum chamber) is not linear, as seen in figure 5. This leads to
uncertainty in deteramining vhat f is at the loacation of the
smallest physical aperture relative to RO (wvhich could lie within
the main magnet region of the vacuum chamber).

Fortunately, and not suprisingly, even given these
uncertainties, the horizontal apertures introduced by the Al, AZ,
or A3 vacuum chambers ara not close to limiting apertures, and thus
are not of general concern. For the purpose of Table 2, the values
of § were taken at the fringe field points (magnet entrance or
exit) for Al, A2, and A3 vacuua chambers, vhere § is assumed known,
to minimize error in f. The physical aperture with respect to RO,
A, was determined using the known separation between RO and the
vacuun chamber seamline at the vacuum chamber clamp (flange).

Vertical effective apertures, A;,, for these vacuum chambers
were determined at whichever end of the vacuum chamber where B, is
maximum.



Table 2

EFFECTIVE APERTURES WITH RESFICT TO E-0

THE CPTINOUN CENTRAL ORBIT ([Q00)

LINE

HORITONTAL AFERTURES

B = 33.74% & 0.000% matars

# at locatlon of

=

(s Arawing)

g ra.l - A Ao

Davices (matara] {in.} {dn. a im.1l {in. )

e —————— S——
BL foll 1.9 3.480 | 3.3m 1,03 2.8 3.35
| B3 graphite 12.0 3. 643 3.432 1.02 3.%0 3. 48
(A, I,K} 3 OB 19,4 2,548 2. 50% 1.48 3.82 3.83
(A2, K] 3 oF 18.4 3.388 3. 308 1,48 3. 458 3. 58
{B=H,3,L] 3 1.4 2.073 3.873 1. 48 4.38 4.38
s 2%.7 3. 934 2334 1.0 .93 3,33
| (A=E,5,3-K) 5 3.7 2.473 3.873 1.09 2.488 3,68
{8,5,L) 7 Us 10.4 1.54% 1.50% 148 3.43 3.03
{6,3,L) 7 08 10.4 3. 398 3. 088 1.4 3.5% 1.5%
(A=F 0, I, E) 7 16,4 3473 3873 148 4.3% 4,38
210 POLARINETIR 17.4 PRl J.430 L=14 1.93 3,58
I10 CAMPER 1.8 3.819 3.749 .34 2,73 .40
| A1) 1.9 2.47) 1.871 1.4 21.93 3.93
!l-l‘.] 13 31.9% 2.871 3.873 1.53 .53 2.93
FERRITE QUADS #13 6.1 2-31% 3.30% 1.54 3.33 333
| (A=L) 17 1.9 3.8732 3.873 1.3 2.93 2.9
£20 BS 13.7 3. 408 1,738 1.34 (9% .33
| E30 DS 18,2 3.358 1008 1.13 3. 64 1.3
MAZ VAC CHAMAR 23.7 3. 408 3. 408 1.90 J.41 J.4l
E3 113 1.7 3. 300 3,300 1.80 2-24 ¥.1%
ES DS 1.7 1. 359 1:390 1:00 2. 36 1.21%
HS US 23.1 1.300 | 3.3%0 1,00 21.71 3.3
nS DS 22.7 1.258 3. 290 1.00 2.6 3.3%
22,7 3. 548 3.298 1.08 2. 54 3.39
id.5 2337 J-171 1-11 .40 3. 52
8.1 1020 1:171 .18 3.3% 377
13.7 1.978 1179 1:30 2:37 383
18,3 3777 1171 1.11 .08 3-32
12.4 2.383 1.1T8 1.34 .30 4.8
19,9 3484 3.047 131 3.73 i 30
1.5 .04 3,044 1.11 3.13 1:13
18,5 P LL] 3.044 1138 .13 1195
33.3 1:159 4,409 1:891 .18 4:73
1.9 3.189 3. 004 1.93 3.32 1.98
14,5 3.308 1.979 1.33 .89 3.73
13.7 3.532 2.%32 1.08 2.83 1.53
l].l‘lgl.l.l" 3,208 3090 L.37 L) 1.78
18,.5709.3* | 3.138 | 3.000 1,08 1.40 .32
33.7 1.883 3.833 1.00 2.85 1.82
10,6 3. 648 3.338 1.84 4.03 5. 04
3.7 2.918 3,588 1.08 2.93 3-89
102 1978 T840 1.51 i.78 .99
1.3 3. T30 . 730 138 3.75 .73
14.8 1.780 T.7%8 1.4 J 42 Badd
18.7 31.718 3. 998 1.10 1.048 3. 38
LT II:'I 2,048 3.38 3.49%

= at location of {nes drawing)




Table 3

VERTICAL AFERTURES
B = 13.745 t 2.000% sstars

EFFECTIVE AFERTURES WITH RESFECT T0 BEAH CENTERLINE

Devices faacars) (g s i)
_
| Bl fadl LO. 4 1. 400 1.48 3.30
B graphite 14,5 L.547 1.35 | 1.94
(A I,E}] 3 U8 2.9 1,960 1,02 2.00
{h T,%) 3 bl 1.9 1.838 1.03 1.87
(B=H,J,L} 3 L. 9 2,873 1.02 2.93
| Ls 10.1 1. 628 1.80 5,44
(A=, G, J=K) & 10.1 1.971 1.80 4.0
{8,3,L) 7 OB 1.9 1. 860 1.20 2.00
{6,7,L) 7 DS 31.9 1.8318 1.30 1.87
(A=F,H,1,K) 7 21.9 31.973 1,30 2.93
G100 POLARTHETER 13. 58 1.88 1.0 1.44
110 DANPER 19,1 1.580 1.19 1.64
&13 1@, 4 1.973 i.48 4,28
(B=L) 13 10.4 1.873 1.48 4.2
FERRITE QUADS #15 3.7 1.46% 1.00 1.47
A=L} 17 19,4 1.873 1.48 1.25
E30 US 18.5 L.438 1.11 1,58
E3C DS __1a.% 1.091 1,23 L.48
MAD VAC CICAME 237 1.531 L.08 1.53
s 28 :I.'ﬂ‘.! 9.383 1.50 0.43
S oa 10.1 0. 201 1.88 B.43
16.1 0.383 1.50 Q.43
10.1 0. 283 1.50 Q.41
10.1 2.3% L. 50 0.53
14.5 5.19 L.28 0. 488
id4.0 9.8 1.4 Q. 484
18.3 0.29 1.141 a.433
12.4 0.4% L.33 0.682
18.9 0.4 1.10 0. 539
237 2. 856 L. 8% F L]
13.7 2. 844 1.34 3.81
12.7 2. 844 1.34 1.81
i 1.7 1. 449 1.40 3.08
14.4 1,448 1.36 1.88
21,9 1. 541 L.02 1.59
10.49 1. 094 1.51 1. 84
19.2 1.083 1.09 .13
13.1 1. 061 1.7 4.20
19.0 3.0488 1.51 .50
23.7 3.188 | 1.00 3.19
10.0 1.135 1.51 4.72
18,0 1.78 1.51 2. 64
23.7 1.78 1.00 1.78 |
19.3 3.740 1.09 2.99
16.7 3. 7530 117 3.31
15.0 1.28 1.13 1.84 |
T Aadid 1.2 Lodd
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11-12-9
HORIZONTAL LIMITING APERTURES OF DEVICES

WITH APERTURES LESS THAN 3.15

-2—— DIRECTION TO CENTER OF RING
Ro
!
'AHL i AWTL
o 2,53 e 2.53 AS KICKER
3.29 2.21 ES U/S
3.29 fo—2.21 HS U/S
3.29 f—2.26 ES D/S
3.29 b 2.26 H5 D/S
3.40 o 2.22 L20 SEPTUM D/S
e 2 88— = 2,88 —= (A-E,G,J-K) 5
3.29 2.54 FS NOMINAL
3.35 2.51 B1 FOIL
2,93 ———f—— 293 —— A13
2.93 ——efo——12.93 (B-L) 13
2.93 ——efe—e 2,93 ——] (A=L) 17
2.23 —ate 364 E20 D/S
3.52 —2.48 F10 NOMINAL U/S
3.77 ——229 F10 MIDDLE
3.82 f 2,37 ——r F10 D/S
3.30 ; 3.01 A10 TUNE METER U/S
3.15 ' 3.15 RF CAV. 10 U/S
315 315 RF CAV. 20 D/S
3.52 2.85 —= C5 IPM
f—2.35 —= 4.15 E20 U/S
3.59 } 2.92—] C5 JUMP TARGET
3.73 ; 2.89 —=] A3 VAC. CHAMBER
3.52 3.08 H10 NOMINAL U/S
3.99 2.98 —= E15 JUMP TARGET _
4.49 2.70——w L20 SEPTUM U/S 1




11=-12-9

VERTICAL LIMITING APERTURES OF DEVICES

WITH APERTURES LESS THAN 2.50

DIRECTION TO CENTER OF RING

il — —— -

i

d3L3WILGYIOd 7LD

2.20) rac

(Mo4) 18

s/n L('r'9)

S/N €('1'v)

(3LIHAVY9) Z8

S/a £('r'9)

B711.8711.94|2.00|2.00

l

S/a ¢('1'v)

1304V1L dWNNr G113

HANAIIA SV

d3dAWva Ol

S/N 023

S/N ¥313W 3INNL OLY

J11.5411.59|1.64|1.64 |1.75 1
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1¥ Q343015N02)

S/0 ¥313IW 3INNL OLY
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VECTICAL L/IMIT/IMNG AFPELTURKES
A7 EXTAEALCT/OA
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—¥ x T ¥ :
A 430 .4%0 430 .430 530 .48a .¢88 433 952 .s39
T i i e e W
L 430 30 430 L0 530 454 ‘453 A _aS? 5329
. - ¥ ¥ f * n - ‘I'
3
Q
9 0 1 “ Q v % o,
. . M " S el
S| 9| 3| 9 | 3| & 3

Mo O/5

ES
£5
ME
H5
5
1o
~r0
Fls)
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DISTANCE ALONG #/10 § P20 STRAIGHT

SECTIONS

4-/0-55 i

TO LIMITIANG AFPELTULES

MASUET ———n

e MAGNET /04" Sredwsnr Secrion
CogE T CoEE
24~ BEF 0
I .E & -—
—i 9] k 103 2 o ug p—
HAEVA HAJ vA i EZQ
il ——
~f *la b o %% f— | aean
CATEHERE
+— HA s VA /5 —1
« 4—— VA MIDDLE 4 ' F/o
- P—-!} HA Dfs s —_—
NA MIDOLE —y ———— 4G —_:l
V4 s
3
e s o L
—s 92 —sfsi -
— WA § vd HA ¢ va—
—l 701 5 Hio
107, — 32— - —
90
HA ¢ v & /0
— 20 55 POLARIHET £k

4a



11-14-9

DISTANCE ALONG #10 & #20 STRAIGHT SECTIONS
TO LIMITING APERTURES

10°’—4" STRAIGHT SECTION

| MAGNET MAGNET
CORE CORE
- 124 REF. -
3 3 SR
G20
L—ESJQ{T{} CORONA RING)—== VHF
—={ |=—.366(TO BEAM TUBE) CAVIT
L DAMPE!
H.A. P 4G =
-— 8.4 HA VA VA |
u/s u/s D/S A10
—— 42,7 ___Hf; TUNE
~- 55.8 —= D/S
o 90 2 ) METE!

6.22(TO PIPE)—I——- L20
—- .084(TO FLG.) INJEC

1.38(T0 FLG.)‘—‘ =— | SEPTU
)

- ~— 4.865(TO PIPE

NOTE:
FOR L20. VALUES ARE FOR BOTH HA. & VA. 4b



10--29-91

UPSTREAM (VIEW LOOKING DOWNSTREAM)

RG
|
b P
le—— 4.49 === 2.70 -~
(Aw )™ i (AW"L)-!-
| :

26,625 PIPE § § 29.5 FLG.

€ ' ;
3.33 (AL)- /r-r\\

——]——{—

@7.0625 LD.

o

= = 1.305

*+ Aw, DETERMINED AT ENTRANCE TO 9.5 FLANGE
+ Aor, ,A, DETERMINED AT ENTRANCE TO 6.625" PIPE

L20 INJECTION SEPTUM

REF. DWGS.: D37-M—0429—4, D37-M—-0430-4, D37-M-0431-5
D37-M—-0515—4, D37-M—0432-5 5




10-29-9
DOWNSTREAM (VIEW LOOKING DOWNSTREAM)
(VIEW SHOWN IS NORMAL OPERATING POSITION)

! !J/_R"
1.052—-1 e
3.42 — :-JI- o]— 2 29
(Am)* I (Aour ) +
f
$6.625 PIPE
96.125 1., :
|
[
EE= BEAM ¢ 41 >
|
|
420 (A :
: T
2.177 —=
MNOTE:

(LMITS OF TRAVEL: 9/16 TOWARD CENTER
1/16 AWAY FROM CENTER)

« Aw,_ DETERMINED AT ENTRANCE TO DOWNSTREAM FLANGE
+ Aour, ,A_DETERMINED AT EXIT OF 6.625" PIPE

L20 INJECTION SEPTUM

REF. DWGS.: D37-M—0431-5(SHTS. 1-3) & D37-M-0432-5 §




10-29-9"

UPSTREAM (VIEW LOOKING DOWNSTREAM)

R, SEAM LINE
_ﬂxx\%h;f/r_
I

o e 263"
|
-——3.19—-—%—4.?5———-—
(A“L) i (MTL) ’_2-{]6 (AL:}
078 STK. I I
—g-EEM 3.25

1.375 RAD.

(OUTSIDE) 1.2187 RAD

(OUTSIDE)

* SEPARATION BETWEEN Ro AND SEAMLINE AT
DOWNSTREAM END OF A1 VACUUM CHAMBER.

A1 VACUUM CHAMBER -
REF. DWGS.: D05-M-2620-5, D05-M~-2624-5 & D25-M-2108-5



10-29-9
UPSTREAM (VIEW LOOKING DOWNSTREAM)

SEAM LINE
\‘I /

—-1 L-— 263"
o 3. 22—-1-—3 98 —=
(Aw,) | (Aour)
| e 0.7812
|
078 STK.q | 185 (A)

. — e — =

1.375 RAD. |

(OUTSIDE) \1.2187 RAD
(OUTSIDE)
-— 3.50

gy 8 e

+ SEPARATION BETWEEN Ro AND SEAMLINE AT
UPSTREAM END OF A2 VACUUM CHAMBER.

A2 VACUUM CHAMBER 3
REF. DWGS.: DO5-M-2621-5, D05-M-2623-5 & D25-M-2108-5




10--29-9°

UPSTREAM (VIEW LOOKING DOWNSTREAM)

Rﬂ\ ;/SEAM LINE OF VAC. CHAM.

—=f 335
|~ 2.89 ~==— 3.72 —=
(AHL) | (AWTL)
2X 1.313 RAD.
—r 3125

l

——27/8

+ SEPARATION BETWEEN Ro AND SEAMLINE AT
UPSTREAM END OF A3 VACUUM CHAMBER.

A3 VACUUM CHAMBER 0

REF. DWGS.: DO5-M-2622-5, DO5-M-2618-5 & DO6-M-1524-4




SECTION THPU UPSTPEAM ENO

VIEW (D0kINE DOWAISTRELA

3

-20-85

Eﬂ
(¢ Vic e:H:;j“- _—BEAM PROGRAM
! COOELDIMMATE LINE
49— p—
5510 LEXAN
.040 THK r\C}\ / KIMG
ALUM - i
2.00
lfﬁL']
BEAM |
T £ + 4
T
' il
040 THEK
AL AL
—— 4.1 ————ete— 3,54 —
{A,'.-,L} ("hlautL}
AS, 13, K3

VERTICAL PICK-UP ELECTROOE

EEF DWES :

DOG-M- 1&a5-4 ¢ DOG-M-254 -4

10



 SECTION THRY OOWNSTEEAM END
VIEW (OOKING DOWNSTREAM
Ko =—w ]
(£ VAC CHAM) BEAM PROGEAM
COORDINATE LINE
AG) — |—
— .87 (4,)
¥ —
bt 33
{EEAM s
: ,
[
L.ado THK -
ALY A
-— 3.7 —

AS, I3, K3

HORIZOMNTAL PICK-UP ELECTRODE

BEE OWES: D0b-M-254-4 & D0G-M-165-4

I-£0-85

11



10-29-9
UPSTREAM (VIEW LOOKING DOWNSTREAM)

2.952 —m '-l—-—-—"— 2.
(Awy) i. (Aom)
!
‘ > -j- ~ 1-1 094
1.64 (A) T i i !
.@‘IE_E:E.\M._ | I — —— —-—— 2.188
1— &
: | I
\. . -
|
|
—= 2.532 -
— 5 )04 —

A5 KICKER

REF. DWGS.: D11-M—11985 & D36-M—1185-2 12




VIEW LOOKING DOWMSTREAM

Ko
(¢ vAC J:Hm

: 2EAM PROGFAM
1:%— COORDINATE LINE
i

i T
065 WALL |
{304 SS)

4.31
(A

5.745 ID.

BEAM
<

[ 3.0L —epe— 2. 68—
fAinL) {Auutr_}

AS rHRy ES, GS, IS THRU K5

L~ Dwes: JOS-M-260-5

L

[
s

L

13



VIEW LOOK/NG DO WAISTLEAM

Ro
(¢ vAC cm

D] —
065 WALL
(204 s5)
4
m AEEAM

—

BEAM PROGEAM
COORDINATE LINE

5.745 1.D.

—— 4.53
(Ain)

A7 tuew FT HZ I7. K7

LA DWVES .

D05 =44

=
ST -5

[F3]
]
LHY)
LA



10-29-91
UPSTREAM BOX ASSEMBLY
VIEW LOOKING DOWNSTREAM

Ro | BEAM PROGRAM
_\‘i COORDINATE LINE &
131 —dle— ¢ MAGNET
i
- 3.0 —=j=—3.29 —
(A"L) | (AWTL)
| _— ¢ VACUUM BOX
108 —elie—
] E -

I 7 1.D. FLANGE

1.54 (AL)W

§ BEAM

-——5.719 -

A10
BEAM TUNE METER
15

REF. DWGS.: D11-M-11455-5, D11-M-11454-5 & D11-M-11453-¢5




11=-12-9*

DOWNSTREAM BOX ASSEMBLY
VIEW LOOKING DOWNSTREAM

Ra\: BEAM PROGRAM

* DETERMINED AT CORNERS OF BOX ASSEMBLY
+ DETERMINED AT CENTER OF BOX ASSEMBLY

A10
BEAM TUNE METER 32
REF. DWGS.: D11-M—11455-5, D11-M—-11454-5 & D11-M—-11453-5




-/
VIEW (00K /M6 DOWA STEE LA

o
(¢ vAcC cm\l BEAM PROGRAM
|/' COORDIMATE LINE
AP — —

O0as WALL
(304 SS)

e 3P it 2 73—
(Ain,) (Aout,)

Ly
Lh
Y
"-If'l

£

L
W

17



I-20-55
VIEW LOCKIANG DOWNSTEEAAM

£, A .-"-...-"4"':" e
'3

g ELLIPS
BEAM PROGFAM
K COORPDINATE LINE
AG — F—
r

é WALL
( CERAMIC)
4 BEAM /( 15
; | k\*— } + | )
\ i é
L T

.47 (A)

=

A/5 Treu i'.fS

s — —

TERR/TE QUADS

LEE OWES: CO5-M-EI1G0-2 ¢ 505 M- 2175 -4 18



VIEW LOOKING DOWNSTREAM

— BEAM PROGEAM
COORDIMATE LINE

Fe
(¢ VAc Cﬂm‘

A9 —=

b
065 WALL ||
(304 S5)
4.25
(A
5.745 1.0
¢ BEAM \'_l

|

— 3 12 ——te— .73 —>

fA'ml:} {Anutt}

fil'? THEey LI7

Bz Cwes: DOAS-AM-220-5 19



3-20-85

VIEW LOOK/ING OOWHNSTEEAM

- £ MACIETIC #PERTURE
(VAC CHAM SEAM LINE)

T &
/
d--z‘ —
SEEMOTE | —» 2.329 |=— —g.20
SEF MOTE 2 ——a—% —= rAL}

|

|
BEAM 37

|

1

VAC cHAM T \—E‘Afﬂﬂﬂ FOIL
078 THE

X=T50
e > A2 AS3 Y
-— 3.49 2.37 —o 059 FHICK

f'AinI_'J f‘“’*nut‘_\] Jo4 S5

AOTES 7

LFULLY [WSERTED - OVM FEADING 9.515

Z. PARPTIALLY JISEETED - FOE OVAM FELDING (V)
DISTAMCE (X) FOUND BY: ¥- 2322 - 3¢9.515 V)

FO€ Ve, 32/, X=1747

B/
HC) (4FBON FOIL MECHAN /S

BEF DOWES: DZ5-M-ZI178-5 § D5 -M-Z0%}-5

20



3-20-85

VIEW LOOKING DOWMNSTEEAM

& MAGMNETIC APERPTURE
(VAC CHAM SEAM LINE)

—— 078 THK
IMCOMEL X¥-750

32 — 1.94 (A)

= 3

3

1
4

\
EBEAM

1 e
G EAFHITE

!

PEF: G75-M-2I108-5 & Dy-m-72/2-5 217



F-45-85

VIEW LOOKINE DOWw ST FEAM

Be
(€ VAL £HAM)
(2 VALVE BEAM PLOCRAM

R OINATE  LIIE

l'l'?.‘r — =l —

065 WALL
(3p4 ss)

-2y S

4.53 :
(A ) (Aout, )

83 rxeuv H3, J3, L3

22

RPELE DOWES: DOS-AM- 9855 - £ Dos5-M-942



10-31-9
UPSTREAM FLANGE (VIEW LOOKING DOWNSTREAM)

Ro
¢’ FLANGE OPENING _
(¢ VAC. CHAM)) \

5.687 1.D. FLG.
FLANGE IS 304 SS
(VAC. CHAM. IS

6 0.D. X .134 WALL
OFHC COPPER)

_% _BEAM

——3.15——|——3.15-—-—

(A"Lj (AML)

B10, C10, D10, J10, K10
RF CAVITIES

REF. DWGS.: DO6—M—879—6 & DO6—M-670-3 23



E-/5-25
VIEW LOCKING DOWMSTREAM

Eﬂ "'q.,t
M)

(¢ VAC CHA

/¢ h’AIUEJ ;///—E.:AH FPEOGCRAM

AP — -—

065 WALL [

(304 S5)

5.745 1.0.

% BEAM

Bl!3 ruweu LIS

FEL DWGS: DOS-A- S59 -4 ¢ Jos-M-962 24



DOWNSTREAM FLANGE (VIEW LOOKING DOWNSTREAM! |

Ro
¢ FLANGE OPENING -

( Qf VAC. CHAM.)

5.687 I.D. FLG.
FLANGE IS 304 SS
(VAC. CHAM. IS

6" 0.D. X .134 WALL
OFHC COPPER)

¢_BEA_M L

820, C20, D20, 120, J20, K20
RF CAVITIES

REF. DWGS.: DO6-M—879-6 & DO6-M-669—3 25



10-29-91
UPSTREAM (VIEW LOOKING DOWNSTREAM)

Rn'\i e ¢ FLANGE

(Awy) 'E (Acur)

S 3
3@"“"}"_515

ol—

\6.35? 1.D.

|
+

CS
IONIZATION PROFILE MONITOR

REF. DWGS.: D11-M—11926-5 & D11-M-11908-5 26




10--29-21

UPSTREAM (VIEW LOOKING DOWNSTREAM)

I FLANGE
Y GY —tem ..1 /
(A“L) —-Ji

EL-_ 335

|

-t 3.585 (Aor)
1 | 11
33 MAX —t= -T- 34 MAX
-—_’_5" TRAVE |—=-

ey

2.250
1.

\\\"F—/)&
|
' 7.625 I1.D.

~— 5" TRAVEL —=

c5
JUMP TARGET
REF. DWGS.: D11-M—11812-5 27




SECTION THRU UPSTELEAM END Lt

VIEW LOOKING DOWMNSTEEAM

il
042 -—

- 2. 060 -~ FEREITE BLOCK
a4 Sy
A B —— fe—
042 A" — '-_;%,
BEAM PLROGRAM
COORDINATE HME{ - 438 RBLL
7.250 L.D. T — —
FLAMNGE I u\
i
BEAM L
_é —_— B 6
NS
|
MLAGA/ET A55Y

¢ CHAMBER

3. 48 ——ea—2 (2 =

A l.ﬂt .} (Anui“ )

E5
CONVERTIELE KICKER

28

BEE ODWES: DIMM-11272-5 |, GI-#M-1135¢6-5 & On-mM-n2?i-5



SECTION THEU DOWNSTEEAM END 3-20-85
VIEW LOOK NG OOWMSTEELM

EENFIJ_Sﬂ

145 —-}-—

— 2|1 —= FEERITE BLOCK
VT powaisreeant

ol B —a= mi—

042 — 3

- /&
BE4M PEOLFAM '
COORTINATE LINE -l [ S F PEL

—— L 'S5}

/725010 _ \
/ 1 FLANGE

f SEAM

4

I

1 ?
N

/ \ MAGUET ASSY

'“““‘*——'— ¢ CHAMBER

i
- 5 48— 2 07—

(A o 1 } r-'ﬂl. aUtL)

o]
COMVERTIBLE  KICKER

EEL OWSE: DH-M-11272-5, OI-M-11350-5 & O0-M-1i27/-5 29



10-29-9

UPSTREAM (VIEW LOOKING DOWNSTREAM)

Ro \‘j e ¢ FLANGE

335 —=f =
| |
~—— 4.00 —== 5.01
(Awy) | (Aour)

— ]

= 0
AB= m
3@ = =
W f BEAM
HE s
3 u Ml
3{"6 (AL) N =l
N 3
| ]

1 6.357 I.D.

E15
IONIZATION PROFILE MONITOR
REF. DWGS.: D11-M—11925-5 & D11-M-11907-5 30




10--29-91
UPSTREAM (VIEW LOOKING DOWNSTREAM)

i |
(ﬁHH L)

(AL) 1.?5']
*1
32
OPEN —}-é.—BEAM
TRAVEL =
2" UP & DOWN
! |
i
%6.35? 1.D.
£E15
JUMP TARGET

REF. DWGS.: D11-M-11838-5 31



SECTION THERU UPSTREAM EMD 3-20-55

V/IEW LODKING DOWASTEEAAS

e _— BEAM PROGEAM
- COORDINATE LINE

_;.3'5 . | —
_—~¢ ELLIPSE

I
-t —

2
(SEE WOTE 1) —ie | 5—wpa|.5w— (SEE MOTE 1)

e

;
|

|-.a:55 (4,)

2.870

1

1 —"'I‘—.d'-.'ﬁ-fi WA4LL

(GOGI-Téd: 4L
SUBRRaUODED
8Y PASA)

4.745 . i

-— 2.5 —==— 3, 84
(A;;,‘} (AM'!.L J

AOTE ;

fo BEAM CATCHNER IHOWH I AJOMINAL OPERLTIAIE POSITvOAS.
MOVEMENT /5 2 1.8%T  CUMITING TWIFCH HAS BEEN
TEMPORARILY OISABLED)

£ =20
BEAM CA7TCHE L

PEF OWoS : DO8-M-126 -5 £ DOL.4-115-5

32



ELTION THEYU DOWNSTEEAM END 3-22-35
VIEW LODKING DOWILISTREAM

“ j '___...-—E.E.#H PROGRAM
_ COORDINATE LIMNE
5 -—

L—— ¢ ELLIPSE

—  —

z
Z
(SEE NOTE 1) —ta[ 5 wite— [ 5wt (SEE LOTE /)

— /.45
(4,)

e 1IN, LT

==
—lle— 065 WALL
(GOGLI-Tée AL
5.245 - - | SUPRPOUMDED
LESSST i N EY PbSn)

(Ain) ' (Aout,)
ALOTES ;

l. BEAM CATCHEE SHOWN N MNOMINAL OPEFCATING
POSITION . MOVEMENT IS X /.5. ((L/M/IT/IAVG
SWITCH HAS EEEAS TEAMEPORCALILY O/SH4ELED )

£ - 70
BEAM CATCHE L

33

EEFLS DWa3 @ DOE-AM-1249 -5 § DoOoF-M- /18-85



VIEW LOOKk/AIG DOWMNSTREAM

N

Eﬂ
P

S E8E—-

.Gd.-?-—--l

SEAM PEOGFAM
COORDINATE ,;,.-,L.—E\

—
—

3
4

|
?E 1.0.
FLAMGE

'//—{.‘ MODULE

— 2./86

—i-—-k-—-f—g (SEE MOTE 1)

e— . 205
r-r\ - rfEEF

%EEAM

— 3.48 —=

(Ain, )

ASOrES 2

*— 2.35 —=

f"qaufl.-:

& FLANGE OFPEAIING

fo ATAGNET SHOWA JA MVOAASAL GFEFLT/AIG
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UPSTEPEAM  END COFPE #/ 4-5-87

VIEW LOOKING OOWANSTEEAM

(SEE NOTE 2) 5 —fe—ete——vt— 13 (s€E WoTE 2)
1= BEAM FPROGCEAM
ey /_ COORLIMATE LINE
A 35 —+—
- - 2./02 UIS END COCE #/
(1.793 0/5S END CORE= ()
(SEE MOTE 1)

[ ?Sﬂ
09
| a8l LS00
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*—
1708
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: {; BOX OPENING
e W 2.8%

I
(Ain, ) (Aout,)

MNOTES :

[. CORE Wy (ON-AM-F339-5) 15 LCCATED I UPSTEEAL
EAID OF F-JO AMACAMET AZSEMELY.

2. HRSNET SHOWN IN MOIMIMNALL CRERLTING FOS/IT/ION.
UCSEMENT 15 S/a" TO BELM [ St FRCM EEFAM.
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BES DWES: DILM-B791-5 &£ DI-M-8F1 -5 35



DOWNSTREAM  END CORE #/ 4-5.85

VIEW LOOKING DOWASTEEAM

(SEE MOTE 2) % e : rf (SEE MNGTE 2)

BEAM FPFOGELM
COORDINATE LINE

—— L 793 0O/S EMND COEE #/
{8102 /S END CORE=T)

(SEE MOTE /)

i EEA;"IJ

r.t-.‘

@ BOX 2PENING

—— 393 2.13 —»
{A;n,l_] rAﬂ‘UtLJ
MOTES :

L. COPE #7 (D/-M-2339-5) 15 LOCATED /N LSSTRZAM
END OF F-10 MAGNET ASSEMSLY.

2. MACHET SHOVIN IN MOIMINAL OPERATING POS'TION.
UOVEMENT 1S 3y 7O BEAM [ 1% " FROM BE:M.

F1O
PEF DWeS: DN-M-8701-5 § OUW-AM-8711-5
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COWAMSTEELIM EAD COPE #2 4-5-85

VIEW LOOK/ING DOWMSTREAM

= 3
(SEE MOTE E) ,;:‘—]-—-%:- —; Iz (SEE MOTE 2)
2, BEAM PROGEAM
/_ CCORDINATE LINE
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- - [ 843 0/S END CORE W@
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.108 ——fo—wl (SEE MOTE 1)
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|
J - -!— 2.703 .800
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—— 325 ——>=— 2.2| —
fA,'nLl (Acut,)

MOTES ¢
/. LOPE R2 JDN-I-2338-5) 1S L0CATELD /A4S
DOWAISTLELL SHD GF F-JC MASAET A4S5SE£MELY.
2. MLOAET SHOWA M LIOMINALL Ds SL4TIHG FOStTrOM.
MOVEMEMT 15 3/4" TO BEAM [ 15, " FPOM 244,

10
PEE DWES: DIAA-870/-5 & O/-AM-8711-5
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10-31-§
VIEW LOOKING DOWNSTREAM

Ro BEAM PROGRAM
\l / COORDINATE LINE

191 —= e ¢ VACUUM CHAMBER

1.0 144 —= -

i

2.66 (A.)

e 5 72 ——tnfen & SN =i
(Aw) (Aour))

F15
BEAM CURRENT TRANSFORMER

38
REF. DWGS.: DO9—-M—372-5



SECTION THEYU UPSTREAM £ND 3-20-85
VIEW (00KING DOWMNSTREAM

Eﬂ
¢ vAC CHAM)™ - BEAM PROGRAM
, COOROIMATE tINE
19] —=
5 10 LEXAN
040 THK \ /— 2lIlG
ALUM
ean
|(’AJ
+ + 4
L i
L.wa THE
AL UM
- 4 || ————wre—— 3 54 ——
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G7, J7. L7
VERT/ICAL PICK-UP ELECTROOE

PEF DWES : DOC-M-165-4 £ D06-M-254-4 39



SECT/ION THERu DOWNSTREAAM ENLU 3-20-85

VIEW L(OOKIAIG DOWANSTEREAM

Ko =~
(¢t VAC CHAM) T BEAM PROGRAM
COOROIMNATE LINE
NG — —

— .87 (4,)
n 'y
+-¢__'_ 3§
BEAM o
l .

ALUAA

G?, J7, L7

HORIZOMNTAL PICK-UP ELECTRODE
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IMNEELTEL POSIT/OAS G -/C-35
VIEW LOOKING DOWASTEEAA

g :
N : BEAM FROGEAM

™~ " CooROINATE LInE
135 —.i —l———

& FLANGE

AMoroe
/#ﬂﬂirﬂ&
.4

/K l
TAPERED FLIP

TAHACEET ALA

-— 3 24 - 3,77 —
(‘thLJ (‘qauil-}
G /o
POLALIMETE L

PEF OWES : DI-JM-11273-5 § Oif-M- 11252-5 41



11-13-9

UPSTREAM FLANGE (VIEW LOOKING DOWNSTREAM)

OPENING

Ro
¢ ©9.500 FLANGE \i/

®5.50 1.D.
(CAVITY BEAM
TUBE)

_Q_BEFEM .

-—3.75 —L 3.75 —=

(‘ﬂ""l_) (AWTL)

620
VHF CAVITY
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11=13=9

DOWNSTREAM (VIEW LOOKING DOWNSTREAM)
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¢ 29.500 FLANGE /
& FLANGE DPENIN\

5.50 1.D.

(BEAM TUBE -
CORONA RING)

g_ﬁw_ —

620
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REF. DWGS.: DO6-M—1411-5, DO6-M—1453-5 & DO6-M—1496-5



SECTION THRU UPSTPEAM ENOD

WIEW LOOXKING DOWAMSTEEAM

I A _—S,
e
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SECTION THEU DOWNSTEEAM EnD

CIEW  LOOKING DOWNSTEEAM

fﬂ
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e

e

3-20-85
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3
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H,/// EMH“—-MHEME?‘#SSF

45

EEL DWES: ONM-11272-5, DII-M-11350-5 & O#-#-127:-5



SECT/ION THEU UPSTREAM EAD 4-5-
p;’iE W LOOKEING DOWMNSTEEAA

I
\h

(SEE NOTE 1) i}l—{-——-ﬁe-—— sé ——(S£E MNOTE 1)
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_ / COORDINATE LINE
/5= e
e 2. 42 —=
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BEF
'\\\ < .

£ FLANGE & Box
OFENMIAG

_éEE.JH{

M‘-'?TE -|'
I MAEBAET SHOVAS 148 IO SR L CRPELLT /e POSITIOAS.
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SECT/ION THEL DOWMSTEEAM EAND 4-5-85
WVIEW LOOK /NG DOWMSTEEAM

(SECNOTE L) | 5‘ — ai —~— (SEE WOTE 1)
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1 /_ COORDIMATE LIME
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2-/0-85

VIEW LOOK/NG DOWANSTEEAM
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2-20-75

VIEW LOOK/A/G DOWMNSTFEAM
2, BEAM PROGRAM
: / COORDINATE LINE
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4-5 -85

VIEW LOOKING DOWNSTREAM

/—{. MAGMNETIC APERTURE
(€ VAC CHAM ; SEAM LINE)

- —— oo -
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-_h- 1
BEAM L 3 '
€ 32

\.a?a WAL L
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